Growing urban expansion results in the alteration of ecological processes (i.e. 21 predation) within trophic networks. Predation on herbivores is known to vary with the size 22 of the area covered in vegetation, successional stage, altitude, and the structure of the 23 predator community, but there are gaps in information regarding how this occurs in urban 24 and suburban environments. The purpose of this study was to determine whether the 25 predation pressure on artificial models of lepidopteran larvae varied with degree of 26 urbanization, type of substrate, and group of predators (birds or arthropods) in Cali,
Initially we carried out a pilot test to evaluate whether predators at these sites 104 responded to the artificial models and whether they were attracted to a particular shape 6 105 (elongated or spherical) . For this test, 20 P. dulce separated by a distance of at least 30 m 106 were used in each area (urban, suburban) . Ten trees received sphere-shaped models (five on 107 stems and five on leaves), and 10 received elongated larvae (five on stalk and five on leaf). 108 Five models were placed on each tree. This test lasted for 30 days. 109 For the main predation test (PT), ten trees were selected and five artificial larvae were 110 placed at heights of between 1.5 and 2 m, separated by at least 250 mm, and distributed 111 according to substrate: five trees had larvae on their leaves and five on the stems. The test 112 lasted for 30 days with two repetitions (October-November 2015 and January-February 113 2016) and each site was visited twice per week. At each visit, the larvae were moved to a 114 different place on the same tree to avoid predator bias through learning, and all of the 115 larvae with attack marks were replaced [13] . Initially, a total of 200 models were installed 116 and the number increased as those with evidence of attack were replaced.
117
Identification of potential predators 118 In order to identify the potential bird predators of the models, 10 observation and 119 counting points, 15 m in diameter and 93 m apart, were establish at each site. Each site was 120 visited and inspected for 15 min, between 7:00-10:00 h and 14:00-17:00 h. This activity 121 was carried out once at each site during each experiment. The birds observed were 122 identified to species following specialized keys [20] [21] .
123
A single sampling of arthropods was carried out using three methods: using chi-squared tests [29] [30] . A Generalized Linear Mixed Model (GLMM) was used, 150 with predation as a binomial variable response and habitat (urban-suburban), substrate 151 (stem-leaf) and season (dry-rainy) as explicative variables. We evaluated the possible 152 relationship between predator abundance (birds-arthropods) and number of attacks carried 153 out using linear regression. Species accumulation curves were used to evaluate the 154 representativeness of the bird sampling, and the ACE estimator using the Estimates 9.1.0 155 Program [31]to measure expected richness. For arthropods, we evaluated the total number 156 of individuals, to order level, captured at the sites evaluated and using the three methods 157 described above. For Hymenoptera, the number of individuals per family and subfamily 158 was indicated. R-Studio was used for all of the analyses [32] . Probabilities of less than or 159 equal to 0.05 were considered significant.
160

RESULTS
161
Predation tests 162 In the pilot test, 23.48% of the models had predator marks and significant differences 163 were detected between the proportion of attacks and the type of model and predator.
164
Elongated models (n = 36, 62.07%) were attacked significantly more than spherical (n = 165 22; 37.93%, χ 2 = 6.76, df = 1, P = 0.01) by predators. This difference is because arthropods 166 did not attack any of the spherical models (elongated n = 8 or 22.2%; spherical = 0) while 167 birds attacked both in similar numbers (elongated n = 28 or 77.8%; spherical = 22 or 100%; 168 χ 2 = 0.02). In the main test, of the 518 artificial models used, 125 (24.13%) showed 169 evidence of predator attacks. No models were lost. Incidence of depredation was 170 significantly greater in the urban area (63.20%) than in the suburban (36.80%). The leaf 9 171 substrate showed a greater number of attacks than the stem (60% vs 40%). Season (rainy-172 dry) had no significant effect on incidence of predation nor was there an interaction effect 173 among the variables used (Table 1) . Birds were the most important predators (74.40%) 174 followed by arthropods (24.80%) ( Table 2 ). Only one mammal attack was registered 175 (0.80%). There was a positive correlation between the abundance of birds (0.95) and the 176 number of attacks on the models; the contrary was found for arthropods (0.47) (Fig 3) . The greatest incidence of predation on lepidopteran larvae models in the urban area 213 when compared to the suburban area could be related to the increased abundance of birds 214 associated with urbanization. In urban settings, the abundance of some bird species 215 increases due to the absence or reduction of the predators that control them; in these 216 environments, the survival of predators such as snakes, or birds of prey diminishes. The type of substrate can influence level of detection of prey by predators if the prey 275 is more conspicuous in a given substrate [10, 13, 42, [50] [51] . In Papua New Guinea [13], a 276 higher level of exposure of artificial larvae increased their incidence of depredation; those 277 exposed on leaves were attacked more significantly than those hidden in rolled up leaves.
278
In some environments, stem predation was found to be 1.9 times greater than on leaves 279
[10]. However, this also depended on the type of predators that make up the community in Type of predator 286 The difference between the proportion of attacks by birds and (74.40%) arthropods 287 (24.80%) highlights the importance of birds as controllers of herbivorous insects in urban 288 settings where they are the main predators on larvae [51, 54] . It is also thought that birds 289 have a beneficial ecological function for plants by reducing the seasonal load of herbivores 290
[42]. Additionally, abundance of birds increases with degree of urbanization and quickly 291 responds to outbreaks of herbivory [40, 55] . In North America, for example [56], birds 292 were responsible for 50-80% of the reduction of larvae that fed on cranberry (Vaccinium 293 myrtillus).
294
The size of a model and its color can also influence incidence of predation since both 295 determine the degree of prey detection and selection. Birds respond positively to increased 296 prey size, having a strong impact at the end of the larval period; on the other hand, the 297 effect is the opposite in arthropods since these mainly attack small individuals in their first by herbivores, rather than visual signals can be more important for attracting arthropods 302 that prey on herbivore invertebrates [42, [60] [61] . Although chemical signals can also attract 303 birds, the response may be stronger for arthropods [42, 62] were attacked more by ants [42] . In our study, the damage produced by manipulation of the 309 leaves when placing the models is unlikely to have generated an important enough 310 chemical response to strongly attract other arthropods predators known to be present in the 311 study sites [53] . This indicates that predators were attracted to the models using visual 312 rather than olfactory or chemical cues.
313
Wasps are known to be important controllers of herbivores. [13-14, 51, 53, 59] . Nevertheless, this does not mean that it is less informative than 334 other methods since some studies did not find significant differences between real and artificial 335 larvae [8, 66] . Moreover, in this study, as in other works [13] , we found that predators can respond 336 to models in the shape of their prey.
337
CONCLUSIONS 338
Our results suggest that predation pressure on a prey organism can vary significantly according to 339 level of disturbance, substrate where it is located, and type of predator. Level of disturbance 340 increases the abundance of some predators such as birds and increases the possibility of larvae 341 being preyed upon. The substrate where prey is found becomes a key aspect for their detection and 342 will depend on their predators' particular foraging behavior. Birds are the main controllers of 343 herbivore larvae in urban environments due to a combination of their abundances and foraging 344 behavior.
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